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(54) CONTROL BOX 
(57)Abstract: 

PURPOSE: To contrive a miniaturization of a control 
box and the simplification of the control box as well 
as to ensure the good heat dissipation effect of the 
box. 

CONSTITUTION: A case is constituted of a base 
plate 12 consisting of an enamel substrate H with a 
circuit pattern provided on the surface of a flat plate- 
shaped metal core K via an insulating layer S, such 
as an enamel layer, and an upper case 13 mounted 
over this base plate 12. Electric and electronic 
components 4, 4... are mounted on the circuit pattern 
of the base plate 12. One side part, which is 
extendedly provided from the case, of the base plate 
12 is used as a fixed part 15, which is fixed on the 
body of a vehicle. The outer surface of the plate 12 and the fixed part 15 are formed in a 
state that the core K is exposed. An earth of the circuit pattern is made to have continuity 
with the core K. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control box characterized by coming to use the heat dissipation substrate (H) which 
prepared the circuit pattern in the front face of a plate- like metal core (K) through the insulating 
layer (S) in said all or some of cases in the control box which each electric electronic parts (4) are 
mounted and is attached in the interior of a case at the bodies, such as an automobile, and coming to 
mount said electric electronic parts in the circuit pattern of this heat dissipation substrate. 
[Claim 2] The outside surface of said heat dissipation substrate is a control box according to claim 1 
characterized by coming to expose said metal core. 

[Claim 3] For said heat dissipation substrate, that flank is the control box of claim 1 characterized by 
coming to consider as the fixed part (15) by which comes to be carried out and this flank by which 
total material was carried out is fixed to the bodies, such as an automobile, and two publications total 
material from the periphery of said case. 

[Claim 4] Said metal core of said heat dissipation substrate is a control box claim 1 characterized by 
coming to flow with the ground of said circuit pattern thru/or given in three. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control box carried in an automobile etc. 
[0002] 

[Description of the Prior Art] The control box which controls each equipment is conventionally 
established in electric system, such as an automobile. As this kind of a control box, as shown in 
drawing 5 , there are some by which the printed circuit board 5 by which the various electric 
electronic parts 4 and 4 — were mounted in the case constituted with the case body 1 and a lid 2 was 
contained. A spacer 6, the installation section 7 made to set up upwards through 6 — , and 7 — are 
prepared in the case body 1 near the corner of the bottom plate. By making the installation hole 8 and 

8 — which were formed near the comer of said printed circuit board 5 insert in this installation 
section 7 and 7 — , fixing this printed circuit board 5 to them with a nut etc., and putting a lid 2 on 
them from the upper part of the case body 1 further This control box is assembled. Moreover, the 
fixed parts 9 and 9 attached by welding etc. are formed in the flank of that case body 1, and this 
control box is attached in this control box by fixing these fixed parts 9 and 9 to the body of an 
automobile to a car. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the above control boxes, since the 
various electric electronic parts 4 and the printed circuit board 5 in which 4 — is mounted are 
contained in the case, the interior of a case was filled with the various electric electronic parts 4 of 
this printed circuit board 5, and the heat generated from 4 — , and there was a problem of having an 
adverse effect on these electrical-and-electric-equipment electronic parts 4 and 4 — . Moreover, since 
a printed circuit board 5 is attached in a spacer 6, the installation section 7 made to set up through 6 - 
-, and 7 — , the structure became very complicated, buildup of enlargement and components mark and 
complication of structure were caused, and assembly-operation nature was very bad. And fixed parts 

9 and 9 had to be separately attached in the case body 1 by welding etc. for the installation to a car, 
and there was a problem of causing a cost rise. Moreover, in order to heighten the heat dissipation 
effectiveness, a cooling fin is formed in the outside surface side of the case body 1 as shown in 
drawing 6 . As it is made to stick through the heat dissipation sheet 10 grade which is excellent in 
thermal conductivity in a printed circuit board 5 and the bottom plate of the case body 1, and has 
insulation or is shown in drawing 7 Although there are some which are made to stick the components 
4 and 4 especially with much calorific value to the inner surface of the case body 1 through the heat 
dissipation sheet 10 and 10 grades, are made to transmit each electric electronic parts 4 and the heat 
generated from 4 — to the case body 1, and carry out stripping If it was in such a control box, the 
internal structure and an external configuration were complicated further, and while assembly- 
operation nature worsened, there was a problem of causing a cost rise, further. This invention aims at 
offering the cheap control box which was made in view of the above-mentioned situation, and was 
miniaturized simplified, and was excellent in assembly-operation nature and heat dissipation nature. 
[0004] 

[Means for Solving the Problem] The control box of the 1st invention is characterized by coming to 
use the heat dissipation substrate which prepared the circuit pattern in the front face of a plate-like 
metal core through the insulating layer in said all or some of cases, and coming to mount said 
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electric electronic parts in the circuit pattern of this heat dissipation substrate in the control box 
which each electric electronic parts are mounted and is attached in the interior of a case at the bodies, 
such as an automobile. It is characterized by the outside surface of the heat dissipation substrate of 
the 1st invention coming to expose said metal core, as for the control box of the 2nd invention. The 
control box of the 3rd invention is characterized by coming to consider as the fixed part by which 
comes to carry out the flank of the 1st and 2nd heat dissipation substrates from the periphery of said 
case total material, and this flank by which total material was carried out is fixed to the bodies, such 
as an automobile. The control box of the 4th invention is characterized by said metal core of the 1st 
thru/or the heat dissipation substrate of the 3rd invention coming to flow with the ground of said 
circuit pattern. 
[0005] 

[Function] According to the control box of the 1st invention, the heat generated from each electric 
electronic parts is transmitted to a heat dissipation substrate very good, and is emitted to the exterior. 
Moreover, since it considers as the substrate with which component mounting of all or some of case 
is carried out, components mark are reduced and assembly-operation nature improves. According to 
the control box of the 2nd invention, stripping of the heat transmitted to the heat dissipation substrate 
is carried out very good from the outside surface to which the metal core of a heat dissipation 
substrate was exposed. Since the flank of the heat dissipation substrate by which total material was 
carried out from the periphery of a case is used as the body of a car, and the fixed part fixed 
according to the control box of the 3rd invention, the need of preparing a fixed part separately can be 
abolished. According to the control box of the 4th invention, the whole can only make switch-on the 
body of a car and the ground of a circuit pattern which are a ground by fixing a fixed part to the body 
of a car in order to attach a control box in a car. 
[0006] 

[Example] Hereafter, drawing 1 and drawing 2 explain one example of the control box of this 
invention. In addition, the same sign is given to a part for the same structured division as the above- 
mentioned conventional example, and explanation is omitted to it. As shown in drawing, the control 
box of this example consists of upper housing 13 with which that case is attached in the upper part of 
a bottom plate 12 and this bottom plate 12. A bottom plate 12 becomes the front face of the plate-like 
metal core K which consists of a carbon steel plate, stainless steel, copper, or aluminum from the hoe 
low substrate (heat dissipation substrate) H which prepared the circuit pattern through the insulating 
layers S, such as a hoe low enamel or an alumina, and each electric electronic parts 4 and 4 — are 
mounted in the circuit pattern of this bottom plate 12. Moreover, the ground of this circuit pattern 
has flowed with the metal core K of the hoe low substrate H. 

[0007] Moreover, when this bottom plate 12 attaches upper housing 13, it has one flank by which 
total material is carried out from the periphery of upper housing 13, and let it be the fixed part 15 by 
which this one flank is fixed to the body of a car with a bolt nut etc. In addition, signs 16 and 16 are 
installation holes in which a bolt etc. is inserted. Moreover, the outside surface and fixed part 15 of a 
bottom plate 12 are made into a condition without an insulating layer S, i.e., the condition that the 
metal core K was exposed. Thus, according to the above-mentioned control box, the hoe low 
substrate H which prepared the circuit pattern in the front face of the plate-like metal core K through 
the insulating layers S, such as a hoe low, is used for the bottom plate 12 of a case. While mounting 
each electric electronic parts 4 and 4 — to the circuit pattern of this bottom plate 12, the outside 
surface of this hoe low substrate H Since the metal core K is exposed, each electric electronic parts 4 
and the heat generated from 4 — are transmitted to a bottom plate 12 very good, and radiates heat 
from this bottom plate 12 to the exterior efficiently. Therefore, it can consider as the control box 
which was extremely excellent in the heat dissipation effectiveness, without forming the case body 1 
in a special configuration, or complicating the installation structure of a printed circuit board 5 or the 
electric electronic parts 4, in order to heighten the heat dissipation effectiveness like before. 
[0008] Moreover, since bottom plate 12 the very thing is used as each electric electronic parts 4 and 
the substrate with which 4 — is mounted, structure for containing like before each electric electronic 
parts 4 and the printed circuit board 5 in which 4 — was mounted in a case can be made unnecessary. 
Thereby, simplification of structure and the cutback of components mark can be aimed at, and it can 
consider as the miniaturized good control box of assembly-operation nature. And since a fixed part 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/13/2006 



JP,05-34387I,A [Dfcl AILEIJ uc^Kiriiuivj 



rage 5 ox h 



15 consists of one flank of a bottom plate 12, while being able to aim at reduction of a manufacturing 
cost, the very good installation condition to the body of the car of a control box is securable [ it is not 
necessary to attach fixed parts 9 and 9 in the case body 1 separately by welding etc. specially like 
before for the installation to a car body, and ]. 

[0009] Moreover, since the metal core K of a bottom plate 12 and the ground of a circuit pattern 
have flowed, the whole can make switch-on the body of a car and the ground of a circuit pattern 
which are a ground only by fixing a fixed part 15 to the body of a car in order to attach a control box 
in a car. Therefore, while being able to abolish the need of preparing wiring in the body of a car, and 
the ground of a circuit pattern that the ground of a circuit should be secured, good noise-proof nature 
is securable. In addition, as shown in drawing 3 (a), a control box can be further miniaturized by 
mounting in the hoe low substrate H using only components with much calorific value as a bottom 
plate 12, mounting components with comparatively little calorific value in the usual printed circuit 
board 5, equipping the upper part within a case with this printed circuit board 5, and wiring these 
bottom plates 12 and a printed circuit board 5 especially. 

[0010] Moreover, as shown in drawing 3 (b), only the part where the components with much 
calorific value of the outside surface of the hoe low substrate H were mounted especially may be 
changed into the condition that the metal core K was exposed, and other parts may be covered with 
upper housing 13. If it does in this way, it becomes possible to form a circuit pattern also in the 
underside side of the bottom plate 12 covered with upper housing 13, high-density mounting of the 
electric electronic parts 4 and 4 ~ is enabled, and a control box can be miniaturized further. In 
addition, although the control box of the above-mentioned example used as the hoe low substrate H 
only the bottom plate 12 which constitutes the case, again As shown in the whole case or drawing 4 
(c), use the hoe low substrate H for the top face and underside of a case, or It can consider as the 
control box which was excellent in the heat dissipation effectiveness, and was miniaturized further 
by constituting a case using the KO character-like hoe low substrate H, as shown in drawing 4 (d), 
preparing a circuit pattern and mounting the electric electronic parts 4 and 4 - in the inner surface 
side of these hoe low substrate H. 
[0011] 

[Effect of the Invention] As mentioned above, according to the control box of this invention, the 
following effectivenessxan be acquired as explained. Since according to the control box of the 1st 
invention the heat dissipation substrate which prepared the circuit pattern in the front face of a plate- 
like metal core through the insulating layer is used for all or some of cases and each electric 
electronic parts are mounted to the circuit pattern of this heat dissipation substrate, the heat generated 
from each electric electronic parts is transmitted to a heat dissipation substrate very good, and 
radiates heat from this heat dissipation substrate to the exterior efficiently. Therefore, it can consider 
as the control box which was extremely excellent in the heat dissipation effectiveness, without 
forming a case body in a special configuration, or complicating the installation structure of 
components, in order to heighten the heat dissipation effectiveness like before. Moreover, structure 
for containing like before the printed circuit board in which each electric electronic parts were 
mounted in a case can be made unnecessary. Thereby, simplification of structure and the cutback of 
components mark can be aimed at, and it can consider as the miniaturized good control box of 
assembly-operation nature. According to the control box of the 2nd invention, stripping of the heat 
transmitted to this heat dissipation substrate can be carried out still better than the outside surface of 
a heat dissipation substrate comes to expose a metal core. Since a fixed part consists of one flank of 
the heat dissipation substrate which constitutes a case according to the control box of the 3rd 
invention, it is not necessary to attach a fixed part in a case separately by welding etc. specially, and 
while being able to aim at reduction of a manufacturing cost, the very good installation condition to 
the body of the car of a control box is securable like before. According to the control box of the 4th 
invention, since the metal core of a heat dissipation substrate and the ground of a circuit pattern have 
flowed, the whole can make switch-on the body of a car and the ground of a circuit pattern which are 
a ground only by fixing a fixed part to the body of a car in order to attach a control box in a car. 
Therefore, while being able to abolish the need of preparing wiring which makes it flowing through 
the body of a car, and the ground of a circuit pattern the ground of a circuit being secured, good 
noise-proof nature is securable. 
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(54) CONTROL BOX 
(57)Abstract 

PURPOSE: To contrive a miniaturization of a control box and the 
simplification of the control box as well as to ensure the good heat 
dissipation effect of the box. 

CONSTITUTION: A case is constituted of a base plate 1 2 consisting of an 
enamel substrate H with a circuit pattern provided on the surface of a flat 
plate-shaped metal core K via an insulating layer S, such as an enamel layer, 
and an upper case 13 mounted over this base plate 12. Electric and 
electronic components 4 t 4... are mounted on the circuit pattern of the base 
plate 12. One side part, which is extendedly provided from the case, of the 
base plate 12 is used as a fixed part 15, which is fixed on the body of a 
vehicle. The outer surface of the plate 12 and the fixed part 15 are formed in 
a state that the core K is exposed. An earth of the circuit pattern is made to 
have continuity with the core K. 
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